This study aims to explore the semantic attributes of a dataset composed of 74 streetscape images collected in Algeria and Japan. Authors collected and evaluated human judgmental responses using SD method as a tool of Kansei engineering in order to provide information about human perception of the visual attributes of the collected images.
Introduction
A Street is not simply a space along which pedestrians move. It is a substantial part of the urban environment, in which daily human activities take place. It represents an essential part of the outdoor environment, together with buildings and natural scenery, and a key element of townscape 1) . First, because streets are an essential factor for creating the attractiveness of a town as it depends greatly on the views from the street. Second, because of their effects on the well-being of pedestrians.
The question in this research is about how participants judge or perceive streetscapes and why is a street "A" more complex or more preferred than a street "B"? Llinares suggested that participants in environmental psychology experiments respond to the characteristics of the physical environment by integrating these reactions into emotional impressions and then transform these emotional impressions into an aesthetic evaluation 2) .
Literature review revealed multiple approaches to study the affective and cognitive appraisal in urban streetscapes. Kansei engineering is one of these approaches used to quantify perception. According to the Japanese dictionary Shin Meikai, Kansei is an "intuitive mental action of the person who feels some sort of impression from an external stimulus". It is similar to psychology in terms of grasping the image that exists in a person's mind. It transforms this image into something measurable 3) . Nagamachi in his studies explains this concept by articulating that "Kansei is an individual's subjective It is a type of rating scale designed for observing and measuring the psychological meanings of concepts on a scale between two bipolar words or adjectives 10) . It has proven to be a flexible and reliable instrument for measuring attitudes to a wide range of stimuli. Semantic differential method was used in this research in order to grasp the emotional impressions of two groups of subjects, Japanese and Algerian, regarding complexity and preference in a dataset of streetscapes collected in Algeria and Japan.
Aims
The aim of the present study is the semantic evaluation of the visual attributes of a dataset composed of 74 streetscape images. It focuses on the emotional impressions of the participants who evaluated the visual richness of the dataset. The aim was to: (1) Analyze the participants' emotional responses towards the different compositions of the streetscapes. (2) Study the semantic differences between Algerian and Japanese streetscapes. And (3) to investigate the gender and culture differences in judgmental responses.
Area of the study
Because of data availability and previous experience in the subject, authors selected Algeria and Japan as the main areas of this study. Nonetheless, lack of resources and time limits prevented the authors from covering a large number of cities in both countries.
To avoid misleading generalization of the results that will issue from this study, authors based the collection of streetscape images on the idea of selecting two cities from each country in which the data collection would be feasible. Since this research is focused on streetscape composition, the size and scale of each city were not considered as the primary and basic criterions 11) . Streetscape images were collected from (1) Tokyo and Batna cities because they offer different urban landscapes with aspects of modernity.
(2) Kyoto and Al-Kantara cities because they include more traditional built environments.
In Tokyo, streetscape images were shot in the districts of Shibuya, The photographs were shot in daytime and nighttime because changes in the distribution of light influence the perception and interpretation of space 12) .
Specifically, dim light was found to decrease the perceived size of objects, ornaments and the overall built environment 13) .
The present study focuses on the composition of streetscapes, which is generated from the superposition of different profiles (street space, architectural variety of buildings, ground, sky, street elements like signage and furniture, human activity, trees, etc.) and their connectedness.
Research design
The purpose of this study was to carry out the first phase of Kansei ─ 1358 ─ which included an evaluation experiment followed by statistical analysis of the obtained data. The most common process involves three main steps: (1) selection of Kansei words, (2) Kansei evaluation experiment using a questionnaire and (3) multivariate analyses of the data obtained from the evaluation experiment (e.g. factor analysis) (Fig. 1 ).
Data collection
The dataset used in this study was composed of 74 streetscape images. 37
images were shot in Al-Kantara and Batna cities. The other 37 images were taken in the cities of Kyoto and Tokyo (Fig. 2) . Within the dataset, 40 images were acquired in daytime and 34 images in nighttime using a digital camera fixed on a tripod in order to avoid artifacts caused by camera shaking (Fig. 3 ).
All images were shot from the right side of each street to avoid heterogeneity in the vision fields. The image resolution was 4288 x 2848 pixels with a quality of 14 bits/pixel. The original set of images was converted to JPEG format using Nikon ViewNx 2 software, with "Highest Compression Ratio" settings.
Methods

Participants
Two categories of subjects were involved in this study. The first category included 20 Japanese students in the department of architecture of Nagoya institute of technology (13 males and 7 females), with an average age of 23 years old. The second category was composed of 13 Algerian students at Batna University (six males and seven females) with an average age of 27 years old. Subjects from both countries were mainly master's students in Architecture in order to ensure homogeneity between the two groups. Among the 33 subjects, five Algerian subjects were excluded because they did not respond to all adjectives in the questionnaire. Three Japanese subjects were also excluded because their distribution rates were very low, which made the data commonness very low compared to other participants (Fig 4) .
The whole sample included the same number of males and females, but more Japanese than Algerian participants (71.43%, 28.57% respectively). It should be noticed that it was not possible to ensure the same number of Algerian and Japanese participants. This was due to time limits and unfeasibility of conducting the same experiment in Algeria compared to Japan.
Procedure
Images in the dataset were presented to subjects in RGB format using a large high resolution display Dell UltraSharpTM 3008WFP 760. The distance between each participant and the display was about 80 cm (Fig. 5) . Each participant evaluated different random order of streetscape images in order to avoid misjudgments of the last images in the dataset. The concept of composition was defined in this paper and explained to the subjects as being the connectedness among five classes that compose a streetscape, which are:
buildings, vegetation, sky, ground and actors (human activity, vehicles and furniture). Authors explained the aim of the experiment and asked each one of the subjects to estimate the visual attributes of each streetscape image.
Subjects were confronted with stimulus material and marked the seven-point scale between a polar pair, presumably in accordance with some kind of internal reaction towards the stimulus material 14) .
Questionnaire
Participants filled in a questionnaire sheet that included 40 bipolar pair adjectives, organized according to a seven-point SD scale (from 1 to 7). The bipolar adjectives were selected after conducting a preliminary inquiry about commonly used adjectives to describe complexity and preference in the study of streetscapes. These adjectives were selected as follows: First, 80 English adjectives were collected from the most frequent terms, used by designers in the description of the built environment 15 ) . Second, the number of selected adjectives was reduced to 60 after excluding adjectives with similar meanings. Authors made a second inquiry in order to find the adequate Japanese translation of the selected English adjectives, by searching in the published Japanese papers about SD method. Finally, the number was Figure 6 shows a dissimilarity in the distribution among the seven-point scales after comparing the evaluations done by Japanese and Algerian participants, . Algerian participants tend to be more direct and frank in their evaluation. That is why the percentages of the first and the seventh scales were high compared to Japanese participants' evaluation which was more concentrated from the third to the fifth scale.
Results and discussion
Descriptive statistics of the dataset
Factor Analysis
Principal axis factoring with Varimax rotation was the selected method to
analyze the factorial structure of the semantic scoring related to the cognitive appraisal. The resulting factor scoring was classified into different clusters using cluster analysis (Ward method). The results showed that the perception of the collected streetscapes could be expressed through three independent factors, which explained 79.80% of the variance in the sampled perception (Tab. 1). These three semantic axes represent concepts related to:
(1) pleasantness and affinity (Fig. 7a, 7b ), (2) complexity and activity (Fig.   7c , 7d) and (3) regularity (Fig. 7e, 7f ). The reliability of the obtained axes has been statistically tested using Cranach's alpha coefficient (above 0.7 in all axes).
Factor analysis was performed for each group of participants separately to find the differences between the evaluation of Algerian and Japanese participants. Table 2 and figure 8 show the designation of factorial axes. Figure 9 .A shows the factor results of Japanese participants and Figure 9 .B shows the factor results of Algerian participants.
From both analyses, we can notice that the difference between both ─ 1360 ─ The difference in their impressions may be due to cultural and contextual differences between both countries. Figure 10 shows the arithmetic mean distribution related to Japanese and Algerian streetscapes as evaluated respectively by Algerian participants, Japanese participants and all participants together. By observing the characteristics of Japanese streetscapes, the scores were high for many Kansei words, such as: rich, complex, various, vivid, interesting, beautiful, attractive, preferred, coherent and organized. These semantic meanings depend on the variety within the composition of Japanese streetscapes (architectural style, amount of details, street furniture and signage as well as human activity). On the other hand, Algerian streetscapes did not reflect many characteristics and their images were: natural, regular, harmonious, simple, quiet and rustic.
Analysis of Semantic Differential Evaluation
Their related semantic meanings reflect the simplicity that characterizes the composition of Algerian streetscapes (architectural style, absence of vegetation, street furniture and signage).
By comparing the evaluation of impressions done by all participants, Al-Kantara daytime and nighttime streetscapes: (1) correlated negatively with Tokyo daytime streetscapes, this was due to the factor of modernity which characterizes the collected streetscapes in Tokyo. (2) Correlated positively with Kyoto daytime and nighttime streetscapes, because both of them represent traditional streetscapes. However, daytime streetscapes highly correlated with nighttime streetscapes in the four cities (Tab. 3).
Analysis of differences for culture and gender variables
Cultural differences were tested by comparing between the mean scores of Algerian and Japanese participants for each extracted semantic axis, using ANOVA analysis and Pearson correlation. The results showed that Japanese participants tended to prefer "relaxed" streetscapes while Algerian participants tended to prefer more complex streetscapes. Algerian participants showed frankness and directness in their evaluation compared to Japanese participants. The interpretation of the results showed: (1) No significant differences between Algerian and Japanese, male and female impressions at the p<0.05 level. (2) Low correlation (0.02~0.31) between Algerian and Japanese impressions in both Algerian and Japanese streetscapes (Tab. 4).
(3) Differences in the distribution of responses among the SD 7-point scale and also in the number of axes (Fig. 11, 12 ). And (4) differences in the order and number of factors (Tab. 2).
In terms of gender differences, the analysis could not find significant differences in the evaluation between male and female participants.
Conclusion
This study aimed to semantically evaluate the visual attributes of a dataset composed of 74 streetscape images collected from different locations, both in Algeria and Japan. Semantic differential method was applied as a Kansei Engineering tool in order to grasp the psychological meanings of concepts related to complexity and preference in the dataset, and evaluated by two groups of subjects, Japanese and Algerian.
The findings of this research could reflect three main factorial axes that summarize the semantic attributes of the selected streetscapes and explains 79.8% of the variance. These axes covered pleasantness, complexity and regularity. The semantic attributes of Algerian streetscapes covered simplicity, regularity, naturalness, quietness and rusticity while the semantic attributes of Japanese streetscapes reflected richness, complexity, variety, vividness, attractiveness and interestingness.
In terms of cultural differences, Japanese participants tended to prefer relaxed, cozy and friendly streetscapes while Algerian participants tended to appreciate more complex, rich and various streetscapes. Also, Algerian participants showed frankness and directness in their evaluation compared to Japanese participants. In terms of gender differences, the analysis could not find significant differences in the evaluation between male and female participants.
In General, studies in Kansei Engineering link SD method with industrial design more than urban design. Such Kansei applications in the field of streetscape research proved its relevance according to the literature review.
This research attempted to apply this technique in the study of the visual composition of streetscapes with the aim of providing knowledge of how streetscapes are perceived using semantic profiles. This can help in decision making related to which factorial axis to modify via design or which specific design a street must have to create a certain impression.
In terms of research limitations, authors believe that the findings of this study cannot be generalized for streetscapes from other cities because this research was not able to cover a large number of cities in both countries due to time limits and lack of sufficient resources.
Future studies will attempt to identify which streetscape components affect human affective responses. This relationship between design components and semantic attributes could be identified by applying statistical treatments such as linear regression, neural networks or fuzzy logic 3, 4) .
